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Synthesis of 4-hydroxy-2-oxopent-3-enoic acid.(ACP).
(1) Methyl 4-hydroxy-2-oxopent-3-enoate (MACP, 0.500 g, 3.4 mmol) was dissolved in a mixture of acetonitrile (20 mL) and 6 N HCl (7.5 mL) and stirred at room temperature for overnight. Acetonitrile was then removed by evaporation while keeping the temperature of the water bath below 30 o C. An orange solid of 4-hydroxy-2-oxopent-3-enoic acid was formed and filtered out. 1 H NMR (500 MHz, CDCl 3 ) δ 6.47
(s, 1H), δ 2.29 (s, 3H).
Enzyme purification and activity assays.
Alcohol dehydrogenase from yeast (ADH), horse liver alcohol dehydrogenase (HLADH), reduced nicotinamide adenosine dinucleotide (NADH) were purchased from Sigma Aldrich (St. Louis, MO)
YPDC and its E477Q variant were over-expressed in E. coli BL21(DE3) strain. Both have a
Cterminal His 6 -tag and were purified using a Ni-NTA column. (2, 3) For long-term storage, glycerol was added to the preparation to a final concentration of 50% (v/v), and the enzyme was stored at -20 °C. Protein concentration was determined with the Bio-Rad protein assay dye reagent (Bradford method). The purity was checked using SDS-PAGE.
Activity Measurements of YPDC. The activity of wt YPDC and its variants was measured using the ADH coupled assay by monitoring the depletion of NADH at 340 nm using a Varian DMS 300 spectrophotometer. The assay medium (1 mL) contained in 50 mM MES (pH 6.0), 2 mM MgCl 2 , 1 mM ThDP, ADH (0.08 mg/mL), NADH (0.2 mg/mL) and 20 mM pyruvate at 25 °C. Overexpression and purification of E1o: The BL21 (DE3) cells containing E1o plasmid was purified as described previously.
Activity Measurements of E1o. The E1-specific activity of wild type E1o was measured by monitoring the reduction of DCPIP at 600 nm using a Varian DMS 300 spectrophotometer. The assay medium (1 mL) contained in 20 mM KH 2 PO 4 (pH 7.0), 2 mM MgCl 2 , 0.2 mM ThDP, 0.1 mM DCPIP and 2 mM 2-OG at 30 °C. The reaction was initiated by adding the enzyme (10 µg).
One unit of activity is defined as the amount of DCPIP reduced (µmol/min.mg of E1o).
Overexpression and purification of BAL. pKKBAL-His plasmid was transformed into E. coli
BL21(DE3). Expression and purification was performed as described previously. 
